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(57)Abstract: 

PROBLEM TO BE SOLVED: To offer a light emitting device, a 
method of emitting signal lights, a method of sending signal lights, 
an optical communication system and a method of determining an 
isolation value, which can attain a specified characteristic of bit 
error. 

SOLUTION: A light emitting device 1A is provided with a light 
generating part, an output and a light isolator 42. The light emitting 
part includes a semiconductor optical amplifier(SOA) 16 and a 
grating fiber(GF) 14. The SOA 16 comprises a light emitting plane 
and a light reflecting plane, and the GF 14 comprises a diffraction 
grating 14c arranged in a core part and an end part which is 
connected with the light emitting plane optically. The output is 
arranged so as to offer the light generated in the light generating 
part. The light isolator 42 is placed between the light generating 
part and the output. As for the light emitting device 1 A, isolation of 
the light isolator 42 is specified to be -52.4-8.7 x| 0 g(BER)or less at 
a dB unit regarding a bit error rate BER which is supposed to be 
attained at a transmission velocity 2.5 Gbps in a zone of 1 .55 u.m. 
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te#HMB» (SOA) 16*3 «k XJif I — f^^/'f^ (GF) 1 
4Sr#tf„ S0A16»i3fcj&fflffi:teJ;t*#£*fffi&WU GF14 

^ttt.ixfc[Hl^-7-14cSr^-r?> 0 tbS^li. 3t3S££lHc 

ftTW y u- *42fi, 3fe^±^ttB^icora(-Kg$H 
•TV^„ ^lAT'fi, 3tT-r y U— ^42CDT-f 

y U—>g ^tel. 55 n mmi l Z&^X&&&lg2 . 5Gbps 

*>^T-52.4-8.7xlog(BER)^TT'^$ttTV^ 0 
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SUEftT^ y ?(DT4 y U—i/a >>te y l. 55 M 

tf j; FX7-$BERC|LT d BW4K:Jo^T 
-5 2. 4-8. 7Xlo g(BER) 

[is*353] Huis^tT^ yu— ^f^. flutes u— 20 

WK»6-fr**tfcJ|l2©«JB«f^-f SfeWcJBi*5J: 

2 ^^ffiSf * <£>Ba {-lag £ t^fc ^ r 9 0 

8»Ea«o3t**ffl^fc^T*^*nfcffl-^*s:stw-r 
m^±~r^i y xs—fcoT-i y i/ 3 xi s i. 5 5 M 

If y h^9—*BERtlBLTd B**t^*5V^T 
-5 2. 4-8. 7Xlo g(BER) 

i$mme] mmytr^y «rE3t^jfi^s 
tsaEtuAt^pfl^ffiie^tiTi/^s. in^sicEtto 

Jt«»oiKrE*»:aBBte3t*WtJ:tt-fr Sixfc ^ u--^ ^ 
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4£i£i&K2. SGbpsCOl. 5 5MmS^i-?PtLT 
-5 2. 4-8. 7 X 1 o g(BER) 

^t5^WE**ff3tlt«»omE3t*fettlffi^3t:^W 

WE3t*^»^wfcv^T»^fe$^bfc«#j^e:S:!J|^-t-S J; 5 

WE**^»i:ffiEa*4:orpB«clB«Sixfc*r-r y u 
-*<b, «r*TU 

SuteTtr-Y y 1 — pot^ y i/ 3 1. 5 5 » 

m«ir:teV>Teigi£K2. 5 G b p s fi£ £ 5 £ 
^3, }xX7-$B E RlCBi LT d B WitCjoV^T 
-5 2. 4-8. 7Xlo g(BER) 

[11^9] strE3tasft*tt, i£x±.com2(Dytm± 
U 

BuEJtSitSfi. SfJE3te^BS^^g(t^ifS-i-3tS:^iK 

^VJ-OTE***5ti«ffl»0«fE3tttaiE^ 

»#3S8 (^EiBo^iifSi^^^^o 
[»#H l 0 ] ^«fB*tB«S!038 jtx^<-f ^ *s@ff 6 tr 

(l^t5JST'fcoT, KK^^^tiBfiE^a* 

r^yu— i/a>««rjtriii-5*r-f yu—^i:, tuts 
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[OOOl] 
[0 0 0 2] 

[££*<£>&«] ?7'<'<if\'— ^-f^i/u— iff*. ^* 20 

^77^^^t5o ZL<D7 7 4 ^—=7 4 V^U- 
iftt\ 77>f^W 7">f ^^(Omtfx^t^t, SOA^) 

fSi^^t^o '5ft«3tou- iffi, *«5#« 

SiM^*fls:i — if^ev^-;^ LTfcPb*LT^5 e 

»Ufc*lcj3V^-Cfc3fc«*Sr»i*i-Sr *a*"CS6i:^ 30 
[0 0 0 3] 

[0 0 0 4] :^!ffi^-otlt, 3BE#MU ¥ 

ER)^DFB U — if K Jfcfe Lt7* 9 JiV 

icfcir i«:attSL"7t 0 WDM^tiiif ->^^^T-iL it 40 

"'\ ffiKttl 0 l2 ^*$n5o 

[0 0 0 5] Lj&»Lfcj&*?>, 3CiR(EC0C 97,22-25 Septe 
mber 1997, Conference Publication No. 448, "DENSE 
WDM TRASMISSION IN STRANDARD FIBRE USING DIRECTLY- 
MODULATED FIBRE GRATING LASERS AT 2.6 GBIT/S")t-^ 

tf, i o' ,0 s«-cif 3/ **siafti-6flirRjfcab so 
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[0 0 0 6] *r.-c\ *?8WOIWli, FJr^t'yhx 

3 vffl[S:*fei-6*jfeS:ai«t-t-5 r. fcfc£ e 
[0 0 0 7] 

[0 0 0 8] yT4'<# *\s — =T4 if ir^ofcJB 

[ooo9]«Btit n<o«JS»**^BBbTS fete 

iffi. DFBi*9(*i — 1flcJt^T«v^*fi#**r4i 

if fc*#<Hft5^[-C*,5. 
[0 0 10] *v^fi**Sr«x.*5g3t7 f ^^-Ctt, 

v^ir^5-tH ^^to«a, oSO^SSTSttcp 

* tefpj 3&^#WB8tSLfciOtea t , ^cQJtSLfSD FBI 

[ooi i ] ssgWMu 77^^^-f-fy 

t-5S^51#U #J;Lfi2. 5Gb i t/sM^ft^R 

6 0 :o'fc», 3BW#fi. ««tt*«a*5J:V3t^6c,^ 

[0 0 12] *i\ ««W4*ai-o^t«WLto D 
F B u— if *s -r > ^ u— 
if Lfc/< s/ ^—^> ffilx.fi ^ ^ ^ 

3/-JT— ^CJB*firTe>.*L*. 0 77^^W7>f 

^> 0 Sfei-, ««*r3tl-**i-5aa»c*5l^T, 77^^ 
Ifu— x>r ^l/- if t DFBS*»#l/-f t^r^t- 

[0 0 13] JSfe^T% *^W*«t§L^ov^-r»Wbfco 
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[0014] ua»L*a*fc, — cco^sgtc^Ttr 

lcj:*ui x 389?#f^ ify h:*7— **MST 

[0 0 15] ti-e, *W#M\ *«W«r«TO± 5fc 
«/&i:Ufc 0 20 
[0 0 16] *SBW»;i«:bS*3fe^'^*tt. 3t3Bdfcffl5 

H*iSo ±t/^^—^>r 
^^T^Sr^tfo ¥Wff#*fl*BSM\ 3t*ScttSffife<t 

i^S e HtT>( yis—ffc* yt¥6£Mktiijik<DlKllzEM. 30 

y U- — ^OT-f V 1/ — is a 1. 5 5iumS(C^^ 

Xtemmi£2. 5Gb p s-CM^ixS^tt'y h^7 
-$BERt:ittdB*fim^-5 2. 4-8. 
7 x 1 o g (B E R)fS^Sixt^5tiy±t*fe5 0 
" [0 0 1 7] *3BW^«to53S3lfe^<-Y^-Xftt. 3tT-f 

[0 0 18] #*Kfcffifr5«3te7 f ''W*tt. 
55^»i:, y5tt«Jtex'<^*<atti;&i:* TfcT^yi/-^ 40 

So 

[0019] *«Wlc«toS«***r**-#-S*«Stt. 



4#BB 2001-94205 
6 

(2)fiaiiSS2. 5Gbps©l. 5 5 /z m^COJt^jE* 
LTft/^ixS^ d BW^(t5t°y 

-52. 4-8. 7X1 og(BER) 
^^■^{i^So 

[0 0 2 0] *«Wfc«fc5fi***:aiai-5**t4, 

d BffiiC^tt5t°y bx7-¥BER^iLt 
-52. 4-8. 7Xlog(BER) 

{fix. S 0 

[0021] *»W*c«toS3tiifll v^^-M*. 

Jxfcm*i. l4fcf4«*o*5B4»i:tU*t(OlBfcE 
E^ttfc3tr^yu-^i: x ^tt5 0 3tr^yu- ^ 

^yi/->ayil 1. 5 5 Mm*JC*5V^TfiaiiS 
S2. 5Gb p s t"'^ f^7-$BE 

RtBLt d BWiL^^T 
-52. 4-8. 7Xlog (BER) 

[0 0 2 2] ^SSK^fcSJtiiWv^^T-^-t?^ Jfe^ 

fto*»»*at*t6: So 
[0 0 2 3] *«W*4 % ^SB^saoa*^^^^ 

(5)^^^^Sr*«i-S^^^^^^ttSo (6)« 
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y-m&mfe-tZXT- <y7TO-££*LS. (7) Sf^SSr 

mt> «* -s t ftm t ?>nfc 7- am 9 £ *» & , 

^4tl5„ 0il*6*Hc|ft^-rttff, Scot's' — 
So 

[0 0 2 4] r<^*fe(rJ:tL(i\ fiffot:-^ Fx7-$ 
£^T*#SM9**£*&So JL«^ bitfe^*^* 

[0 0 2 5] y i/-> a y«S:ftSt5*Sttx ^ 

9 7t^BfT^*i: OBB«^fo Pc = 7i,x(i-R,)xp r |: 
^I9*iS:I<5^T, 3tRt**R a &Wi"S[eJ#Tl&^- 
t5R9JtlSrPr = Pc/(T? 2 x(i -R a ))JcS<5vvC 30 

#S 0 

[0 0 2 6] 

fcl^T, 1. 5 5 a< m^irte, i. 53/iinWl. 6 40 
[0 0 2 7] H3 lfcJ:t/B2 Srffl^T. 

/KZ>«itSr*^5 0 BUS, u-if^^ — 
[0 0 2 8] @ 1 $r#BS"T -5 £ , if-^v^ — ;H 
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<OjSffi±^U— if^v^ — -rt^^gBl 0^I2e£*bTV^ 
So i'— 1f^~— Ott, ^FfStttf;*, Plx 

^e>?^— 0£l|XWLTV^5;*:f*:SSl 2 a % 3fe 

77>f^4 8«r«»i-SiWtt»l 2 b, *5«tt/«afc(oy 
- Kt°>l 2 c SM)fi;i5 0 

[0029] u-f^ya-zutsaiott, yt¥&& 
i4t. ^m&ft^m^ i6, ist, mmmt 2 2 N 

2 4, 2 6 t, ffil^««ffl2 8i:, ^rtt^o 
[0 0 3 0] 2 2 ti:¥2*fls3teii«» 1 6 

U ittltt 2 8 ttWWS**? 1 8 ftfflU LTV^ 
So MW2 4H 2 8«:#ttl,T^ 

So «W2 4ii, f^®T-^£P££ (if-^e^v^ hy 
y?* — 1 ?) 2 OCQiiicgfiM^tv^So SRt^ftiPS 

<b LT*flMt£;h/rv^ 0 }K«^-««sPS§2 Ofl 
3t*««l 6*s»«t»*T2 4±fcE«*iX"CV^60"e % 

*SMt2 4C0$t£Hl ^:A**y TiC$IJffl$tbTV>S 
MttsT^-^A (A 1 N) i^ofclfcfi*fo&s#S L 

[0 0 3 1 ] 1611 In P^WfflME 

fc#i-*«R±fc**0**#»«rfll*.«. n 

5yKI, I n G a A s P¥*fM4r4tP*ltiF-#F 

pll nP*»#IS:ttr*2^7s/ KJB, 
^Jffi^i-flii^So IjxfcOlH I n G a A s ^3tft: 
St S i NBtJii:V^ofc^^^*t«S:»jgS;i-5 0 ^ if $15 

UfctfelR-C, pIInP*fft|jo±t;nIInP^ 

±U(D±\z.pm I n P^f$Jl^^;SU, ov^pii 

nG a A s ^^tr = ^ h^S:ff$jS"rS 0 

[0 0 3 2] #lt^F?ittl«X.5MQWtil 
tt, InGaAsP^FI^l/InGaAsP 

MQW«3t95i f^^ 7 5 V YMh OWHCS CH(Separate 
d Confinement Layer)H Sr-tJx-^rtbKtt S ^ £ 

So 

[0 0 3 3] :©Jt54*i#**(l«l 6 03tfei±SS 
1 6 a *C*5»t5*SjW*tts +5Ncffi^H(«*.tf, 1 
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3ttf«» 1 6 (Dft&Mm 16b(l ftffi<09 
X.tf9 0%^±)(-l£5E£n6 o ftj&ttiB 1 6 a <£>3tK 
Umts 3tR*tBl 6b<©*R4t*J;9ffi:<, SlltWU: 

Sl6b ^V-T^^77^^1 4(OlI]iPf*&^-l 4 

[0 0 3 4] i2S:#StSix 3t^SfBSl4«. 2o 
<D^gj514a. 1 4 b, &i:Tf^nb<D$%&l 4 a N 1 10 

4&hF) 1 4 c £r^i-£ 0 7t^a5D° D 1 4 te, SiSfiCR 

h/v-Sr*i"U «ao^»fls:*tii|B«l 6 
[0 0 3 5] Jfe7 7^^ 1 4 0— ^TCOS^l 4alt Tfe 30 

tt. )t 7 7 ^ ^ l 4 ^SS^it 5 r ^ C J: o TffM ^ 

[0 0 3 6] ^^^r-i^l 2 ^fBtfcSC 1 2 b *#.S6 

1 2 a(ciiC^Sii?L^^Ti-5 0 :^)1I?L^, 

t^^asi 2 b03t^g|5^(-ii. 3t7-fyi/-^4 2^fi 40 
[0 0 3 7] ^77^^14(1 ffiB^*?it«6«6B 2 8 
1 4 1 4 a H\ ^*ff3t*t«« 1 6 

it£ftTl^£ 0 3t^T-f '^1 4tf)te#ral 4 btt, 

77^^<l 4 CDffciffi 1 4 btt. 3t7^yu-^42M 



#ffl 2001-94205 
10 

[0 0 3 8] ^y-5r— v>l 2tf>1StfcfflSl 2 b 05fc«SgR# 
3&>fctt, *77^^4 8^»ASft6o 3t^T^^^4 8 
tt, 7rc/V-^4 4^ < toT5 , cS^^»t)iX«:^^tl 

ti^ d 3tr>f y u— * 4 2(^ N 7y-y46&Mt 

TV^o 7x^-/W4 4/)5^y-^4 6(C}|A^H5 
iTx at^T'f '<4 i?l 2 \Z%f l^X ?tt¥&)\Z. 

tea#:£>$*L£o ft 7 7 4 8<7)^£G4 8 a tt % ft:7 

feW^Sfc tPfim^o 3t77-(^4 8^4 8a 

tt, ftr-Y y ^ 4 2 tcstB-rs i 5 i^tea-frfo** 

tL5C0T% ftT*fyi — ^4 2t**ttl!lft^Sh5 0 
[0 0 3 9] r^±54BlC±ot, ft:7T-f'<48 

a*. 3t7^yi— ^4 2^J:t;77^^^v-T^y^ 

1 8, 77^^^>-f^y^l4, )t7^7 

[0 0 4 0] ¥*|#ft»IE»l 6M*5^T38££ 

axftT'f y ^ 4 2 SriiilLfcftte, *77^f^4 8 
td^tl3 0 o£9, 3feT^y^i?4 2ll 7fe^T-f 

4 ^3t^r-<^4 8 tcoratcisa^n, 

[0 0 4 1 ] m lifeJ-TJMa 2 iC^iSiXfci^S^x — 

/Ut?f4, 1 6^gcffiSl 6 a fc-^U— 

7^>^77-f^i4«^^n, ¥3MtoteJ««s i 

6 03tK*tBi l 6 btc:fc^Tft^Rt*£;tx£ 0 
■Ctt, ¥»#ft*i«« 1 6 CDftRWffi 1 6 b OftRtW 
f±lttt«J*#*KKftSix, ¥W**ft*i«« 1 6 <7>3fc» 
db® 1 6 a O^RW^tt+^^/J^ < IS^^iX^o ' 

[0 0 4 2] :tl^S^8^^a--;VC0W^§ o 
r^OJglR-ett, ***3tt9fiSf ^3t»Wffil- ^ i^-r 

[0 0 4 3] H3(a)*3j:Via3(b)tt. 7 T <4 



( 

11 

a , * 2 (D&mVTT'^ * 4 2 b , 7 7 9 7 — 0 

(Et4 2c!:*t5. »l*3J:TJ t JIS2 0«[n»f7 !f ^^ 
4 2 a, 4 2bH /^^*5itf< £ t^SEtfrtg £ V> 

5o I10lStfff^^4 2all ^^-"T^O^fy 

Itl^o » 2 OlgJEtfrx'M * 4 2 bfl. 3fc77-f^ 
4 8^4 8 a fcJt^W^tt^-ra i 5l£2*ELT^ 
So 7 7 7^-06^4 2 ctt, WitfB i - Y I Gtt 
ftSr&tf. 7777-0^4 2cll * 1*5*1**2 
(OW&SXT*'^ * 4 2 a , 4 2 bCO^^KM^ttTVN 

[0 0 4 4] v-^>^yr^fy<l 4^£><£>7fcf4 N 

i/>x4 2 d t^otuyx^^tutf i (omrnvf 
* 4 2 a fcaMMxa. « 2 tommifi?'^ * 4 2 

bJ&>fe<£>3teti\ uyX4 2etV^ifel/yXfM^L 

[0045] :©i5 4ilo*7^yi/-#f4, #Jx. 

tf x 1. 5 5 ^imSO)t{^LT#Afi*2 d BKTT 
7^7 U-v^a >4 0 d B tV>5^^t^ Eft 5 

7>f y^-^a^g^ii, ^ifcoftr^yu- 

[0 0 4 6] H3(a)*5J:rJfBI3(b)tc:*5V^T, IR*[ft 

tt N i/yX4 2dtiJff¥tTi3feic*5o znytitmi 

£ ld#«£ £ tbfctg: . 777706^-4 2 c £i§ 
iSi"5o iiiaUfcJttt, » 2 K«JEW7'<>f * 4 2 b S: 
WViiii8Lfc«fc^vX4 2 e^AWi"*i:, ft^r-f 
^4 80-S4 8al:i*Stl5 0 — ft^^f^ 
8^^03fefi^ l/yX4 2eTI5IJW £ e3tl:4?»c - 
OJttt* 2 O^KJfrrW ^ 4 2 b M^TIE^dl 
«)i:***<*ll)i:^)ltSixfc«*2:, 7 7 7706 

^4 2 c £iii&-r£ 0 aaufcjttt. * hcwjbut^ 

^42a £H tfiiigi Lfcftfc 1/>X4 2 d tc:A&J"t3 
^U-7 t -<^77^^1 4©-«l 4 bt*45 

ittpjtttjtr-f y I--* 4 2 Sriiai-sttniffc, fife* 

[0 0 4 7] fg*^^ ^^OM 9 JttdBB LT55U:!¥*H 
[0 0 4 8] E4S:#flSi-5t, lllfcfcttJB SixS 7 r 
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^v^V^l 2{^lK^$ttTl^o ^^^^y^l 2f*)(d 

^77^^14^ :^l/-7^^77^f^l40 
-SI 4 a t3fe*»jC»-fr$tLfc***5t*iffl»l 6, 

Kl 8^E«*ixTU^a. «3fe^<-f ^*5iV 

10 ixa«SS«r«*.SCi:3»s-C*». 

[0049] ^>-7^y^7 7^/n4{i %*>7=7 

6 3^1 (DtK— h 6 3 a fcffittStbTV^So *20tK 

— h63bf4. ;t77^^6 8 a^^Lt^r^V^ 
^64 OA* 64a fc««SiXTV^* 0 3tT^ y 

6 4COta*6 4 b^tt, h^7 — $(BER)8'J^S 

6 5«7 7 -f ^6 8 b ^LtgS^tltl/^o * 
fc, ft*?? 6 3 0f?3 07K- h 6 3 c |CHt, Tt^r-T 
/<6 8c ^^LT^I^T 5/7* — ^ 6 6 6 6al: 

SfiBEStt, ^M*fi3t77^/<6 8 d §r^UT, 1. 

— 6 7 ^^^ttTV^o ^X76 3^I4^-F 

^6 4lt 6 0 d BlS<^7>f V U-^a ySrttSo 
[0 0 5 0] ::t% ^7hX7-$BERIt E(t) 

/n (t) -east ^ti^o e (t) &mm t (obbic^ 5 — -cs 
ft^ix/c^y ht^u N(t)tt«Fi« t 

[0 0 5 1 ] HlfeSUCiS^Ttt, ^!/-7-{^7 7>f 
/<1 4i*i»#*i««*l 6fc©36tt*J4, -2. 8d 
30 BT'fcS.o 1 6<fc*2&ffiffi<fcEl**tt 

1. 5 5Mm»ttVT0. l%«TTfct), JtSWffi 
^Slt^lil . 5 5 //mfiflC;fc5^T8 0%T*fcS o 
[0 0 5 2] B4<&KH*fcJ;ixtf. 

6^*5UNT58**iX*tkttJBl 6 a a*fc*fcffi$;h,fc#;A 

l 6 03feSW® l 6 bfrhJ&tti&lnxy* 

[0 0 5 3] :(7)i 9ft^^^^VN7t^^^jo^T. 

40 ^pj^-ii, r-r y > 3 tr^ h^^— mt<otam 

M«i^^b5o *i^s ^7yn-^6 6«I 
*«:IE*-**sfe, try **rW*«6 

[0 0 5 4] »W*«4, **tt*S:»Wi-S^:«>^JE^ 
50 ^rt^tfofc 0 UllSt^ t" 7 fx7-$^f^5 
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4 aK:JB5fi**P. ^#ft*i*It§i 6t^-Tr 
jii5#&Pc £<D|ia£M4, 

P c = P, X 7? X (1 — Rf c ) 

f^y^77^^1 4 tCD^-g^^^r^U 1 -Rfc 14 

EIJffft-T- 14c -Coai»*Sr*i"o 77 = 

-2. 8dB. R FC = 7 0%T*fc5<DT% 77 X ( 1 - R 10 
FC ) = -8dB=l/6. 3i45. 

Pc^Pr/6. 3 

[0 0 5 5] 115 14, r<7)Sl^3U-:&v^-t\ BLM%<om 
fcWttH »J«tt. €i£i£*2. 5Gbit/ 
fe 0 MtttCtt* P, /P,S:dB*ffiT^LtV^o HI 5 

[0056] a 5 {^^ntzmt^m^^ 

P r /Po = V X (1 ~Rfc) X P, /P 0 

1 og(P f /P.)=l o g (77 X (1 -R, e )) + 1 o g 

(Pr/P.) 

— !foKJEK*:«A"f 6 4:, 
1 o g (P r /P 0 )=— 8 dB+1 og(Pr/P 0 ) 

^«t»*S:**#3tjtB8gi 6^<0B5 9#*P.te«** 30 

MP, t tr^ hx7-$(BER)toBWIbn 

^fARD*i(**R»»#l Ox 1 o g(P r /P.) 
= -2 5"dBlST'fc6, <*r#x.Tl^5 0 Lfc^oT, 

5c r&sfcT'f v > 3 >j t4, 3tr^yi--^, 

77, *5<t-t/RK C tcJ:oTii^:$ix5-<#fflT-fc5„ 
T*ftfc**«rBI6t*i- D 3fc7^yu-^ 

^Mt^7^yi/-^3yt > tr^ h^7 — mt<D 

BBffi Sr*i"4#tt HI T 5 fo£ 0 ft /h g Sr ffl v ^ T 12 6 ^ 
I=-58. 6-8. 7Xlog(BER) 
n'^^7-$10"'\ 1 0 -12 W_LcOteia^:k5^ 
[0 0 5 7] &V>T\ StfcfcfcV^TSJB Lfc7 7-1'-'^ 50 
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[0 0 5 8] 

P,/Po = 7j X(l-R FC )XP r /P ( 
Ki^T, 77^^^7^f^l/- if Oft S*** 
-0. 5dB^n^l0dB 
1 %^Rk; ^90% 

(a)*t>#fU**# : 77 = 1 0 d B N R FC = 9 0% 
(Wftt^Jft*^ : n =-0. 5dB. R FC = 1% 

5 C iti^^tttcov^t- &iUc^Ti4#>6i:, 

(a) I=-63. 4-7. 9Xlog(BER) 

(b) 1—52. 4-8. 7Xlog(BER) 

[0 0 5 9] m?>oS;^e>jJccoi^^^a<i¥$^5o * 

tt(a)077^^^^ v^-Y Vi/lx— 1f-ett % H»fcH£ 

5c *tt(b) 07 7 ^ ^-r y ^ i^-f t-li, H 
[0 0 6 0] -»ft4BN»tt*«r*t5 7r 

JtJ^A^TT-r y >3 ^ttSr*^-e#5 0 5E^ X e 

*5rt^t*!f5o ^n^r, 77*D<tr>*R FC o^^< i t 

[0 0 6 1 ] H 7 14, H 2 <Dni&<Dl&mz&t>Z>ft3t7 s 
/^-<^cb^st[llT-fc5 0 Eli^J:l>*II12 0f^— <^§{S^{c 

^/^u-f>f if 1 1 ^^7/^^ 1 B 

»T^ntP5 0 ^Tfe^y^^ 1 B^^a^tb^y 74 

/<>f\s=r<i if 1 1 Trf4, *7^fyu-^4 2^ 

Ttr^ yi/-^4 o(^^tm^bnTv^5^?rl^^r, 
S i^<tu t f!12^^$^fc7T^^^^^— 7>r v^u— 
if 1 AtiaiST-feSo ?tr-r y u— ^ 4 0(4, ^^v^y 
i/i 2Ji:8i9W-«t&*t5C ^/-c/N^^y^i 

yu~^4 0f4, /l/-7-f^77^f^l4t > 7t^ 
^Sg5 0 t^Pfl^K«tfelXTV^5 0 
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[0 0 6 2] 77>f^^^- 7-4 >tf\s—V 1 B«\ ¥ 
»#JtiWl6, ^U-T^f^77^<14, *$J: 

^ 1 4 c &m-tZ>o **fls3tttffiS 1 6 C07t*tfci@ 1 6 

14bft 7 7^^S7^ V l/— 9 h\^^tz.%T^ y U 

4 ooA^(-5t^(-^$ttT^So Ttr^yu 

-^4 0^H ^77^^<!:^o/c^M5 0l: 10 
TtfW^^nt^^, 1 6*5 it/^ 

U— 7^ y^77^/< 1 4 t— #§95(3, ^^i/V^l 2 
rtfclDtffi*;h/C^5. ^»#:5ttHSS 1 6 <D#Kltffi 1 

6bit ^-^^ffl^^- vp^*-— vmioi 8)(D^it 
1 6^, ^ss^?>^f-§-5 i(aotri$ti5 0 sen 

£ Internal*. ^yi--^4 0^Lt)tfM5 

5tT*f y U— ^ 4 .0 (C<toT3f^^ffl[*SS^*"CiS»r* 

[0 0 6 3] H8*4, %Z(Onm<0^m\^t>^>^%"f 
tt, IrI— OW-^S:^LTV>So El 8 £#08-^3 <b, WD 

lib, llch 3t7>fyi/-^4 1i:s *^»#a 

5 2 ^^i"^ 0 

[0 0 6 4] »»077'f^^^-7 l ^>^l/-f 1 1 
a, lib, 1 1 c^^fi, H9(I^$tl6i:5^tS 30 
at^{Sx.^>r £J&S-C#S„ [2 9 I^^Tte, Hljoi^ 

fc, ^T-f^^-f-f ^U-f 1 1 al««*^ 

, <z>3te*3B£U' 77^^^>-T-<y^>-f l lb 
tt*«»JUs WteS:3B£U 77^^^-f-f^ 
u-if l l c tefgtl&S A„^7t^^±1-5 0 77^f^ 
^i/-f^y^V-f 1 la, lib, 1 1 
tt, 7fe^&#J£ 5 2 £7)A^^- h 5 2 a , 52b, 52 
c fcJ£<&£*LTl^S. ;?t^$^l£5 2f3, m^cOA^J 

MC-^^bn/tTt^^^L^-Othl*^- h 5 2 d 40 

£ fete AWG (Arrayed Waveguide Grating) £ v^ofeft 

sK- h 5 2 d Tt^iKSg 54^ tT7fer-r y u— 
^4i^c^JtiTi^ 0 7tr>< y u-^ 4 i 

[0 0 6 5 ] *»»B5 0l:H * 2 > 
- A,.)«T*tfWDM«#3aS#*.btt5. 77^^l^ 
-f^y^l/-f 1 la, lib, 1 1 c(^Stt5^ 50 
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a, 5 1b, 5 1cl:J;otS^5 0 sewsftfcw 
<D%T«< y 4 1 Sr^LT3tfii^8S5 0Ki£ffi£n 

(Dtzbb, 77^^^^-T^y^l/-f 1 la, 11 

b, 1 1 c fc**ix5 1 6IC»fSIt) 

[0 0 6 6] HI 1 0 f2, WDMftiift i/X^J* 9 «r*-f 

§£4, ffiW-*iS««4feJ:V3fcS«*3*e^-rs* 

[0 0 6 7] ftgff S§ 3 te, 3teA;fc3K— h 3 a , 
Mf3b, 1S^C0g3fe^T-3c, 3 

A^^K— h 3 a ^bcOWDM5t{f S^tfAWGt 

So 

[0 0 6 8] 3fciilf#§4 JCte, ^JS.tfEI8^Snfc3B 

*f^^ic^ifflt5:tm5o 3t^f*4-c 

aHt»4tt, 3<g Stt 5 5 i *A*«S^4 
blcgttT, r<Dft-3§-5 1 -eaCPS*tfcWDM3t«-SrS: 
tti;^— h 4 a 

[0 0 6 9] 8 te, 3t*S*BS 6a, 6b, Mtf 

C*«5 0a, 5 0 b, 5 0 c, 5 0 d §rfi|;t5„ 
jfc^&SgSOa, 50b, 50c, 5 0dft -ttt-f 

*iSfflr»4 4r*r»H*U 6 b £ 3 O 

[0 0 7 0] 5fcWDM#ii« ^7^T1t 3t 

»tt^«toS*«*r«fflUfc3&s. KSl*5J:VJ|5 2Jwj«fc 
[0 0 7 1 ] 

t>s»3t^<>f ^j-itbtf, 3t^^^<t, mmmrs< 
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yu-i/aXl 1. 5 5 /i m^td&^Te^iSft 2. 
5Gb p stM^^t'j/ ^BERlClffl 
ltdB»jo^T-5 2. 4-8. 7Xlog(B 

[0072] ftn*wmk<n&%7'^*imfe<o\£y 

[0 0 7 3] Lfc^oT, gff^t'y hxy^^x. 
[HX0ffi¥ttM91] 

[Hll] Bllt *lO«©»»!:«J?577>f^i? r 

[HI 2] H2I1 ID 1 ^I-lW®{-^tt5IglS^^-ro 20 
[El 3] H3(a)j3j:tj«H3(b)lt 3feT^yu-^0 

[H4] B4lt fcTs/ **:WXEUfc**3R«r* 

[HI5] B5lt S*tH0*ilfy *4:^BB« 

[06] 0 6 ft 7^l/-v/ 3 y^ ^yfxy-^ 



4#H^ 2001-94205 
18 

[ia 7] in 7 ft m2(Dmm<Dmm^t>^^v"y<^ 

[0 8] BB8ft JB3©**0*t»K«to6«*^-f 
[1219] 12 9 It if?r7F-r 

[g]i o] noit w d Mjtma f^TJ* (D^^m x 

1 A** - \s — if ^ Z2. — l B, 1 C- •^%y £ ^ 
3-3tSft«, 4-*iSflr*, 6 a, 6b-**B», 
7---m^W^> 8-5te2IK. 9— WDM3feii« v^t 1 
1 0 — If^E-v^ — /U^SSFBs 11> 11a, 1 
lb, 11 c-77^^^^f-fV^l/-l 1 2-^ 
Wlsif^ 14-^1 s T4^1fy7<<'<* 16, 18 

s 2 2, 2 4, 2 6-«ttttt, 2 8 
•••{iS^^it^S^, 4 0, 4 1, 4 

4 2a-lKDSUfrfVW^, 4 2b-*20« 
ESfr^^^ 4 2c-7 7 7T-@K^ 4 2d, 4 
2e-uyX\ 4 4- 7x;^-;K 4 8-*77^fA 
5 5 1a, 5 1b, 5 1 c-^S^b^ 

«4§\ 5 2-36^»m 5 4-3t*»8S, 6 3-^ 

6 4---3tr-r y u— ^, 6 5 — ifs* 1^7— * 

(BER)«36#, 6 8a-6 8d-3t77^/\ 
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